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(54) DEMODULATOR 

(57)Abstract: 

PURPOSE: To realize a quick convergence of a 
transversal equalizer in a reset state in the 
demodulator in which the transversal equalizer 
equalizes a demodulated base band signal. 
CONSTITUTION: Identification devices 7a,7b 
compare control signals S9a,S9b outputted from 
integration devices 6a, 6b with reference voltages 
Vra, Vrb and provide identification signals S11a, 
S11b with a level when the control signals S9a, 
S9b are higher and with a level 'V when the control 
signals S9a, S9b are smaller to selection circuits 
9a, 9b. Since the selection circuits 9a, 9b select the 
identification signals SI la, SI lb upon the receipt of 
a reset signal SI 2, the control signals S9a, S9b are 
used for reference voltages Vra, Vrb when the 
demodulator is operated stably, and amplifiers 3a, 3b 
set demodulated base band signals S4a, S4b to a 
normal signal level and a DC offset. Then a 
transversal equalizer 5 and the demodulator are 
converged quickly. 
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(54) [se^tD^iK] tscniss 

(57) mm] 

f -SM^'ft^S 9 a, S 9 b ^l«J 7r 1/>X«EV r 
a. VrbilJrbiiL, ft!l^^-^9 a. 9 b 
"O" , /hT'fenii "1" OltSlM-^S 11a, S 1 1 

2 $: Sti- S i: g (C tt, mmmm 9a, 9 b aiiigfJM-^ S 
11a, S 1 1 a M^SOTS 9 afej: 

t?S 9 b;t)«iO)^IS^e*'!^^t&^^^©'J 7r U^xm 
ffiVra, Vrbh^U> ififiaflSa, 3btt^il|/<- 
Fft^S 4 a. S 4 b $:iESffi<Z)fB-^l/^;i/S3J: 
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[ft 1 ] m.-^^'mmm^is^ ^ ^(Dm^^mi^i^ 

W, 2 ©ffilig^i:. taSBH i fi<tr>'^ 2 ottdM^i^^m^-r 
SMB^l fe±t>'^2®^iS/<-XA'> KM-^$:^i 
J: nw. 2 ^ -g-ti^ti^mt-sm 1 J: t>* 

m 2 (Z)T^ D • f-'i^" ^ )\yWm:^h. mWm 1 ^ J: t>*m 

2(DT^j;>"^;i/ft-^©tf ■^r^^^&^tu^n^'fbLTll i 

e J: ?>'m 2 (D^'ftT'S^" ^ 5:^ D U ir N ^ S 

mit^t. tfrtan 1 ^ 2 co^'fbT'i^^^ jvm^iziz^ 

# U T BuiBH 1 j3 i t>'l| 2 ©m-g-f - 5: D S 

MIBMWm-^l8^#©*^. ffff B 'J -fe h -ft-^ & ^11- ^ V \ 
i: ^ tc «Mtail 1 J; t>*ll 2 o^-f bf' ^ ;i/'ft-§- ^ ^1 
-?tl?gSt^0.aLfe&i:«4i-LTtffia^ 1 J:t>*^ 2 ®ti 

^mmm^^^^ t . mMzm i j: t>'m 2 © u :7 r b > 
:^m}±t: mmm 1 s j: t>*^ 2 ©ftfl'^fs-^ i: & -en-?nit 
L T fffiB^ 1 J: y^m 2 (Dmmm^ ^ -eti^ti^ d 

m J: 2 (DiiSiJllIl?& h , fffSB U -fe >y N 
^VNh^tcttKfSBm 1 feJ:t/^2(D^f[|^'fi^$:^#^b. 
MSBU-fe^y hft-^5:SitSi:^(C{i|tffB^i fej;t>'^2 

-^■^ * D ^ |g 1 J; t>*ll 2 <Z)«^^[aS& i: 5: m S ^ ii 

m^^^»^j^^^tmz itmmm 1 * 2 (Dm^m^ 

$:-?-ti-f*i^^bBuiBU-fe>y hm#5:Sl-JSi:^{C«2 
M^M-^-C-feSftftBII 1 J;t>'ll 2 OfiSiJ-fS-^lr^ 
■tsmi ^<fct/l|2(D^#?IlI!i!&i:, tulB^l ^J:t>*^2 

(Dmmmmoymti^'tn'ei^m^i^xmmm 1 s j:t>*ii 

2«)ft|Wm-^&^l^Sl|l feJ;t;f||2®^:8-#li;, tffia 
H 1 A t>'^ 2 (7)M^fi# 1 ^ J: t>'|| 2 
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i: U 7 r 1/ > x«Et ®M ^ -its ^tt® 2 ffl^ 
Hm-^T'feStuiBl^ 1 feJ:t>*lg2 ®iigim#$:^ix^*l 
* tJ S H 1 S3 J: t>'ll 2 (DUgiJ^ ii S:m 5 3 i: t 

[0 0 0 1] 

10 

[0 0 0 2] 

i-sic#oT, m2(Dzf'a-j i^mizB-tita^^ ^t-*^?^ 

[0 0 0 3] ^cD^^ISMti^'i?^' ;L'V-^ □j'SMIS* 

^(D^mmmz^Hm^i^?>mmx$>i). 2" (n^m 
lie) ffl<z)itts#ffl^ia'(i-^s 1 ij<m^Ati^'f'2 1 {c#fc 
^i&$ti-5„ z<Dm.ic.^mm.mm^iiMmmrsi:m^x± 

(IF) ^m'^izmmmmmhf^m^x&^o w.^^m 

ISA*aS^-2 3 a tCA±r$*lfc^^MMS 2 a il^ll" 

5 t> e) 1 b x-m^Ati^^ 2 3b 

fex m±»mm2 3 ait.2 3hil1,t. ^V^^C9 0° CDfi: 
ffl^5:Jf*., 3(D^li^a®^^[:7'i>"^;bM-^S 6 0a 
feiyfS 6 0 b $:ffl^^S^^COS^MiiMS^IlIS&T■^ 
»^^2 a j3j:t>*2 bcZ)ffi:^Jliffi^aja5?g 
30 #12 a fej:t>*2 b J; Um^<D=^i|!cW?:Sl:^T^tl^ 
4x^iM^-x/N':y FM#S 3 afeJ:t>'S 3 bi:jfcS„ ± 

F-fs-^s atiis^fg (1*0) mm^^(Dm.mm 
mm^-xAy \^m^ S3 bitm^m (qw mm 
^^o^mmm^x^^. znej^n^-^A^Ffi-^s 

3 a J:t>*S 3 b 14, fisS^ffl^Mff-^ S 1 O'fg-^ l/'^ 

Mznj^\^t=.mm\y^)\^^M^^^ 

[0 0 0 4] FM-^S afej:l>*3 btt, 

*tifli^3 a33J:t)^3 btCJ:oTtt«i^4%-5o ZLZIT', if 
40 ilii^3 aiSiy'S bld;f!l^'fi#S 9 0 a (SGOag, 
S 9 0 a d) j3J:?>'S 90b (S90bg, S90g 
d) lCj:oT^4x-etlf'J#fc<l:l>'DC b^;K7):t7-fe^y 
h (t^T, DC;r>'-fe'yh) iS^&^WS-ScDAGC 

f|3 afcJ:0f3 b *>e>^n^tlffi:d^*l-g>^li'<-XA 
> FfS-f-S 4 0 afej:t>*4 0 btt. T-^-D^f • 

(A/D) 4 a J3J:y«4 blCj;y^ti^**l^:*: • 
S^^-fb^^X, 7'i;^~^5f;i/f9#S 5 0 agio's 5 0 b 
50 tl-5 = 



3 

[0 0 0 5] ^i:^^JVm^S 5 0 afeJ:t>*S 5 0 hit^ 

h5>XA— !f;b^'fbll5{d:, .hiBSfJSK 
ra®73i-i>>y^(Cj;U^DS, T^iy^JVm^S 5 0 
a£J:t>*S 5 0 bO^f-f-r^^pSr-e^X^tlBftSbT^-fb 
■ri>"af;b'©-^S 6 0 afeJ:t>*S 6 0 b 34x^3 
^-ffcT^S^'^^l/fS^S 6 0 afe*t>*S 6 0 bli, >^^2 5 
a. 2 5 b{C-€-tl^tlffi*$4l, 7U-A|HlS§«!!S^<J; 

t;«!if#^pfJ^^a7!)'!^Tfcti-5= ^'fb7=^i;^"^;i/«-^s 6 o a 

fecl:t>'S 6 0 btt, 4i-ll$$4x-Cf3^'fi##§Ml OtCt) 
J:oTA:dSn-5-T-*i>'^fMI-^S 5 0 a j3J:tKS 5 0b 

jv^-f^nmrnm, p. 240-242, ^m'^h^ 
[0 0 0 6] ig 3 (Z)f!i^m#i6*^ 1 0 (Dmim 
®t&f^M}±ii:5S#«iMM^ s 1 jb'!, N = 2 , o s »j m 

^;i/M#S 6 0 afeJ:0?S 6 0 a«, ^IS^-JX/N'^ F 
m#S4 a j3j:t>*S4 bCDM^l^'^;!^*^ "1" <©^-&JC 
liM S B " 1 " T'fe U . fS^ L"<;b;/t)'5 " 0 " <Dm^\z 

\,tMSBff^ "0" -efes. -euT, ^'fbT^i^'^MS^s 

6 0 a jSitJ^S 6 0 a(Z)|g2 tf^y h (^iS'^-X/''?> F 
M^S4 0 afeJ:?>'S4 0 b (OfB# U'<>'l/*'!NflfT:-feS 

ny FM-^ s 4 0 a (fe J: t>'^'fbf'i;>' ^ 6 O a ) 
^J;t)f^iM^-x/t> F-e-ts 4 0b (fejctJf^-fbf-'i;^' 
^5f;i/fB-^6 0 b) <^fS-^U'^;i/feJ:t>*DC;t7-fe«y 

[0 0 0 7] *-r, ^'fb7-*i?^;um^s 6 0 afeitjfe 

0 b®UK;Vf!l^ (iiiplt§3 aSJ;t>*3 b(DflJ#fiM) 
^COV^T|^i^-rSh. ^^bT^^":Jf;i/fi-^S 6 0 ai3j;t)« 
6 0 bCOJi^^U'/<;i/|SH (T-flgPSP) ^ffU^;!/ 

"1. 1" n "I, 0" c^r^-efe'j, 
"0, 0" i: "0, 1" (Z)P^T'&s= ^ziT', mnm^ 

Ig^^l Old:, ^{bT'i/^?;i/m-^S 6 0 a j3J:t>*6 0 b 

"1, 0" "0. 1" -^^n^tmit^v^)^^ 

■^S60afeJ;?>*60 b(5Dft#U'^>'^*^{£<'^i:*'JSb, 
ifipiUS a33J:l>'3 b cD?iJf#S:ft*nS-t±Sfe*{C "1" 
(3DifyJS«#S 7 0 a gfei;t>'S 7 0 b gS:m:^i-^. * 
fcx ^-fb-ri^^f^l/fS-^S 6 0 afej:t>*6 0 b;^'! "1, 

1" "0. 0" T'fetits, vmm^m^^i 0 

tt, ^'fb7'i^"^;i/fS-^S 6 0 afeJ:t>*6 0 bCD^-^U^ 
N il b, ffiPIH 3 a j3 J: t>* 3 b ®$rj|§ S:{ST 
$-|±Sit*{C "0" OD^MS'fS^S 7 0 a gi3j:t>'S 7 0 
b gS:ffi:^j-rs„ 

[0 00 8] fij^ft-^ S 7 0 a J:t>*S 7 0 b li, 



3 ) 8-331017 

4 

^6 afeiyfe bT^4%-ftl«:J3-5nT, _hiSEa)f!l^M 
•^8 9 0 a gfeJ;t>*S 9 0 b gi:^-5= a33-$nfc^§lft 
©fdt^'fl-^S 9 0a g^<fc0S9 0 b gO'fit;!)'!:^^Wtl 
l^ifipl^ 3 a J: 3 b tt^fj#7t)^fi:^1- -S J: lCf!|^$ 

mzmmm^s 90agfej:t>*s90b goymtiM^ 

$ ViMmW>m 3 a j3 J; t>* 3 b «?fJW*^{BTt-S J: o (C 
fiJ^StlT, ^M-^-^^yt^ FM-^S4 0 a33J:t>*4 0 

[0 0 0 9] r^lC, mt'rV9)\^m^SQ 0 a^ScktKG 
10 0 b(7)DC:f7-fe<y Fffl^ (*t*S^3 a33J:t>'3 b®D 

6 0 afej:t>*6 0 b COiSlEJ&D C:^:7-fe >y Nti, 
34l?>fi#®ctJP^,^«T-feS "1. 0" "0. 1" 

fi-f-S 6 0 afeJ:t>*6 0 bjt)^ "1, l"*;^ili"l, 
0" T'fetl«^'fb7^i^;5?;i/fS-^S 60afeJ:tJt60bCO 

a j3J:t>'3 b(DDC;r7-fe^y h ^rrftMtC^i&^-frSfci* 
(C "1" OW^M-^S7 0 a d j3J:t>*S7 0 b d?:m;^> 

20 ^-fbT^i^'^^b^^S 6 0 afeJ:tJ?6 0 b*'5 

"0, 1" "0, 0" T'fe4xli, $[|Wft-^5§^l§ 

1 0 \t. ^-fb-T-'i^'^ ;i/'fS# S60a^J:t>*60b COff^ 
l/^;^A^:ftfiJ^C■r4^TV^^i:W^U fii|ig#|3 a j3J:t>' 
3 bCDDCjf^-fe^y hSriEifflfC^I&^itSfctofC "0" 
®f!lS#-^S 7 0a di3J:t>'S 70b d 5:dl:^Jt--5o 
[0010] S 7 0 a d 33 J;0*S 7 0 b d {i, 

6 a j: t>' 6 b T?-?-n-64x«:$3-$ tiT, -h^SE^fJ 
m^^S 9 0a dfeJ:t>*S9 0 b dil^S. «i)-$tlfe 
SSI^rofiJ^M-^ S 9 0a d^J:t>'S 90b dCDfil;^)^:^^ 

30 t-ttl«*ifilii^ 3afeJ;t>*3bttDC:^7-fe^yl> j&^rftMlC 
Si&i-€.J:e)(Ci!l^$4%, 3i^tCf!l^^-^S 9 0 a d jSJ; 
yJS 9 0 h A(Dm.f)M^-^\-it\.\tmmm^ a^^^-az b(i 

F##S4 0 afeJ:tJf4 0 bliftiS^DC 

[0 0 11] ±^cD^lill«)^eich^>xA— 

7-*S^^^f;bfS^S 50afeJ:t>*S50 h (K>n^m=^Wiim 
^Uf-S 3 i: tC J: U , ^-fb^ 5 A^+^}-{Ci6tl VxT'^-fb 
40 ^ ;i/ft# S60a33J;D^S60b {C#»(Z)m 'J 

^-rSi:, M-tS 6 0 a^feitJfS 6 0 b$:S{C:im$*l 
•SMM-^S 9 0 afeJ;t>*S 9 0 b=fe)Jfipg^3 aS<j;tjf 
3 bCDipJ#fiJ:tJ^DC7f-7ir'y h ?:ji<WtcM«-r, d 

[0 0 12] 5lfficLfc^iii£S^c^v^T^d;, 
— ;i/^'fb^ 5 (©«-^f y=&«iS^fJ®5:tf ;t-r5§iCL 

L T -^M y *^«« S n fc^-f b^' ^ S 6 0 a 

it>'S 6 0b ^rSfCSlI^ft-^S 9 0 afeJ;t>*S 9 0 b*'! 

50 {■^p^nsfc*, ^is^etifJW^^MUJRmtifflait^ 



5 

— y-;b^'fb#§ 5 & U -fe h-t^'^'^mti^^^ti^. u 
-fe^y h Lfc**-eii7'S^"^;i'fS-^S 5 0 afeJ:tJfS 5 0 
b (Dn^T^'^W^mt b t ^ 7 oi - > i'-Ti'^-a < 

[0 0 13] ±izB®P^M$:M^-S*<7)iiLT#<2i:¥l 

-2 9 3 24 ^<cm {^mcDtm^ : ^mmitmo) u m y 

;i/XT' (EI2T'tiU-b^y hM-i-<^^^2 2:*^p>#fci^$tiS 
U-k>V hM^S 1 2) r(Z)et&^-ffc#l$:^^iEM^U 

T% "7 1 - i/" > y A^aS V ^^^MT' CDIR^ 5: "STIg fc L T V n 

^^[:T-*i^"^;i/fS-^s 6 0 ats^zfe o b) ©^u-a^^ 
s 1 2) m^^-^n^. 

[0 0 14] 

[#§^*':j^aibJ;e)i:^S^Ii] -hKEco^f^^ili^ l - 2 9 

3 2 4 ^^Am(Di^m^mm'^^vtM<Dmmmmt. z.(d 

-r -5 ^r^*\ h ^ > X /^' — 5 <D# ^ >y y 5: U 
•fe^yhb, A:^$nfe^'2;^f;i/fi-^S 5 0 aS3J:t>*S 5 
0 b*-<^'ft^L(Cffl:d$tiS(Z)(Cj^:xS|jfcWFr^J: 'J^SfC 

m^)mt>^mzlt. h ^ > X Z'? - •!^-;i/^-f b^ 5 G)# «y 

6 0 a^3j;t>'S 6 0 b {C}i#< (^M'J bT^ U , 

:itli:miZi¥i^n?>Mmm^S2 O a^iOfS 9 0 b%, 
^Li®il«;oTV^Sfe«), ifPiUS afej:t>*3 b(D*im 

F'fS#S4 0 a J3J;t)fS4 0 b <7)M# U'^>'l/S3 j:t>*D C 

[0 0 15] h^>x7\'— y-;b^'fbll5$:'j-fe>y Nic-r 

S^r^ii, $!IWM#S 9 0a feJ:t>*S 9 0 b(Z)iEM*^ 

y-;i/^-fb^5 S:U-fe^y ^^CLT^^SP^t)■7a:-i;> 
yiCj:S^^^T#{Cj; ^fbf't^^f^l/WS 6 0 
a, S 6 0 bfcj:t>*f!l^ft#S 9 0 a, S9 0b{C^U 
A^?§^LTV^Sfe«b> Wft-tS 9 0 afeJ;t>*S 9 0 b 

oym.mmm:(D U -tr >y h^r^*^ h 5 
$: U -fe ^y h S ^P^ J: »J ^^^fC^R < '3mr£^ r=.(Dli. U 
mm^S9 0 a ^J:t>*S 9 0 ht>m^^^^^^^ lES 
ffi J C M S © { C ;R V ^ ^ P4 7!)> S «?) T' o o 
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[0 0 16] J:oT. *5§?gcDS61jtt, t^- 

7.A—i)-)vmt^^mmmz 'j-fe>yhs-&-g>^i: jc^jd 

mi!)-^izsE-^mizm-tz.tX\ h ^ >x a— y-;b^'fbllo) 

[0 0 17] 

^ 1 j3 J;t>'ll 2 cDfiJM-f-tc^ti^tifE^ UTSuiam 1 
feJ;t>'ll2CD^i®^-xA> F«#0)'ff-^u/<;bfeJ:y« 
DCU/<;i/;t:7-fe«y hli^^r^Te)^ 1 d3 J:t>'ll 2 ©ififg 

ttftan 1 is j;r>'ii 2 (7)itiiis^^^m*i--st«saig i 

J: tJfH 2 (Z)^iM/<- X^N' > F-fS^ 5:^ 1 j: t>'ll 2 ® 
T'e;5?;i/##tC^*l^'n^M-r5ll 1 J:t>*ll 2 (DT:^ 
Pif • T'S^^f;i/^mfli:, tal3^ 1 33 ±0*^2 
20 ;i/fg-^(Z)4f -^r^^^^r-eti-^^x^-fbbTlg 1 J;t>*^2 
cD^-fbT-' ^ ^iz-ft-^ & ^ C y ir -y h & S t MIH 
^'fb®l!jf^$:U-fe>y h-r-l) Fv^XA'-- tJ-;i/^<b#lil, 
mum 1 33 J; tKH 2 (D^'fbf'i^^^ ;i/M-^{CfE;^ LTluia 
H 1 33 t>'^ 2 <Z)»M# 5: ^n^tl^ D -5fUt^fi-^5§ 
^¥lail&m-5^iiiSe^c33V^T, tflfBMM#58* 
Mia U 12 ^y F S: St-t V ^ ^ (c lituia^ 1 
33 J: t>'ll 2 (D^-f b^' V 9 S: ^tl^tiit^^O-a b 

fei:«:e-UTB5faiiifeitJfm2o$ii'#«-^&^c, iff 

iaUi2>y FM^5:^tt-g>ilS(Ctt^»^«?)t||l33J:t>' 
30 IB2(7)«J7r b>x«ffi{c-eti-ft\-*ffE:i-Slll33J;t>' 

m 2 (Dmm^ u T ti^tittfia^ 1 33 J: t>'S 2 

[0 0 18] BtflB^iSiSfiO-oij;, BuSaWM^56^ 
Buiam 1 S J: t>'m 2 cD^fbT' i^' ^ 

^*itam^*>?3(om{c-eti-f tiMfSt-sn 1 33 

H 2 ®fiJSfi#5:^ DSM^fi^lS^ili:, Mian 1 33 
J: Of H 2 (Z> U 7 r U > X «E i: ifrtaH 1 33 J: J>'lg 2 (Z)f!l 
i: 5: ^4x^4xi:bi« L T tulBIg l 33 J; t>*^ 2 (DfigiJ 
f9-^5:^ti-f*i-*D-5mifeJ:Of||2co^MllIl^t, tu 
40 fa'Jl2^y F'©■^?:S^■t^^^^i:^{c^iBfJfalSlfeJ;^>'^2 
®W^M#5:^#?U Iffiaui2^y FfS-^$:Sl:tSiig(C 

1 33 j: t>*m 2 (Dmm^^m^ u t m.ts-t^m 

^ 1 33 2 (O^a^M^Sr^CS^ 1 ^ J:l>'ll2 ®« 

[0 0 19] mm^mm.w:mi(D—o\t. msMmm^ 
tuiaig 1 33 i o^m 2 OT^'fbT-' ^5? ;b«^G5 

Hffi-^Tfesm 1 J: 2 co¥U^M^ &^ SM» 
50 -^Ig^^li;, tfffBUl2^y F-^-f-^rSl-t^VNii^fClitfifa 
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m 1 is J: tKn 2 om^m"^ ^"tn^nmm Lmm u -t 
h xmrnm i j; t>*m 2 mmm^ ?: ^ i:) -5 m 1 

J: 2 ® a^^^ i: , SfrtBH 1 is i t>'m 2 (Dfrj^ft-t 

m2 0i§5gtJ^^$:-g-ti^4x^D5^1 fej:t>*m2cz>iggij 10 
[0 0 2 0] 

[0 0 2 1] EI 1 l,t^^m(D—mMm<D-^U V ^ ST'fe 

^= 

[0 0 2 2] z.(Dm.m^m.\t. m2<7imMmm.\.zM^. 

M#^IlIgS9 afej:t>*9 b 7 a i3 J;?>' 7 b i: 

ig2&#BBLT^0.SU^-^figiligtt, ®2®m 

[0 0 2 3] EIl^Ci3V^T. tg*!^ 3 a i3 <fc t>* 3 b tt, 
Mffllft-^S 9 a (S 9 a g. S 9 a d) ^iiXSS 9 b 

(S9bg, S 9 b d) (C-en^nfllW$tlT##M^ 
V^)\^(DUm^-7.Ay K^-^S 3 afeitl^S 3 b®fi 

A>K'fi-^S4 ai3J:t>*S4 b$:m:t;-r-So miS^-X 30 
A>Kfi#S4 afcJ;t>*S4 b ti, T-^D^ • T^i^"^;^ 
(A/D) (Cj;*J^*i^"^;i/##S 5 ai3J:t>'S 5 

??-^r^T#S:^fb3tlT^'fl:7'i>^5f;i/'®-^S 6 afeJ:t>' 
S 6 bi:;^So fj^^-ff -^58^^ 1 0\t. mit'f'J9)\ym 
6 afeJ:t>'S 6 bA^e>. 0 2 £ J:t>'|113 5:#R^bT 
gi^L;t!pJSM-^S 7 0 ai3J:t>*S 7 0b ilBI^©, frj 
^fS^S7a (S7ag, S 7 a d) feJ;t>*S 7 b (S 
7 b g, S 7 b d) Sr^CSo 

[00 24] Vmmn 7 a li^^HSS 9 a <DA:tJ^A IZ 40 
n, 7 b 9 b A*^g A {C#t 

i3it>*A*S^Bi:'J-fe>y hm#S l 2 U h 

m^Sbi^mh, U-fe«y hffi#S 1 2S:^i:r;5;VNii^{c 
liA±r3Sgi=-A{C#tJ^StlSfiJ^m-^7 afeJ:tJf 7 b 
ti^nS^U Ul2>y hm-^S 1 2$:^l-?Si:^fciiA 
:f;jg^-B{C#y&$tlS^S'm-^S 1 1 a (S 1 1 a g, 
S 1 1 a d) eit>*l lb (Sllbg, Sllbd) 

:0-ffl^#S8a (SSag, S8ad) fe«fct>*S 8 b 50 
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(S8bg, S8bd) nLxniij-t^, m^mm^s 

8 ai3«ttJfS 8 bli, 6 a i3 j:t>* 6 b «fc U -en 
€4x«^$tl,T> SlIWS^S 9 a J;t>*S 9 b 

[0 0 2 5] V^^y h^^S 1 2^^»f^\/\t^l,Z\t. 

mmm^ 9 a ^ j: tj^ 9 b mmmn^^^ 1 0 ti^iiiti 

■rSfiJ^M^S 7 aS3J:0*S 7 b, o * U HI 2 
SlCfeWS¥f|SM-^S 7 0 afej:t>'S 7 0 bS:^#?L. 
m^ll^G ai3J:tJ«6 a JCA:fJi-S«^^fflM# S 8 aiSJ: 
OfS8ai:fS. U-fe^v hM-^S 1 2 $:S(-j-*cV^^l^«) 
f!l^B#S9 ai3<tt>'S9 b 4x^4x0 2 tCj3ltS$!l 
^^M^S 9 0 aiSiO'S 9 0 b illllDT'fe'J, 3CDi:^ 

[0 0 2 6] $T> fa'#fi^S 9 a j3J:t>*S 9 btt, M 
gi|f|7 afej;af7 b{Ct,-e*v-e'ti#^«&^tiTV>S. liM 
^7 ait^i!b^i^rcUyriyy:xm±Vr a gis^y^v 

r a d $:U-7y 1/>X«JEj^^-2 4 a gfeJ:tJ^2 4 a d 

^^^^n^enm^^n. m%m 7 b u ^ r 

U^xmffiVr b gi3J:t>*V r b d $:U7r 

S^^-2 4 b g j3J:t>*2 4 b d A^pJ■?■4^^4^«^&$^^-5o 

3Z1T% U37r l/>:5^«jEV r a gi3J:t>*Vr b gli. 

l:S^:rTS^«^^Cl&#LTV^S^(D$!I'#«S 9 a gfe 

j:t>'s 9 b goDSffi mmmmw^) iz^n^enm^^ 

S, tfc, U7Tl/>X«JEVr adfe<fct>*Vr bd 

S 1 $:S^-^T^SW^Ci6^^LTV^S^®MPM■f■S 9 a 
d33j:t>*S 9 b d®«ffi (DC;t7iz>y hffiI^«Et) (C 

[0 0 2 7] ^SIJ^7 a^J;07 btt, M^M-^9afe 
J:t>*9 b^lU-7 7l/>XltJEVr a^JiV^Vr aOD«JE 
©^^/hSr^tl^tVitieU S!l^^m-^9 a is J: 0^9 b ^'^ A 
X$>tm "0" , /bX$>tHi "1" (7)2fflOT-*S^'^f;L'ffi 
T'*)SiiSim^S 11a (S 1 1 a gfeJ:t>*S 1 1 a 
d) i3<fct>m[im#S lib (S 1 1 b gi3J:t>*S 1 1 
bd) $:-€-ti-ftitt}:t;-r-5o 

[0 0 2 8] tN*, viz^y his^s 1 zif^h^y^^^'^- 
'^jvmit^^tt^izmmm^Q aiSitJfg bfC-^i^t^ 

n^t. miHm^9 a^^zfQ hitmmm'^s 1 1 ais 
itj^si 1 b^^n^eixm^Lxm^mm^s a aisj: 

tfS 8 b iiLTm:tJ-r-5= I^SUM-^S 1 1 afeJ:t>'S 1 
1 bli'J^r l/>X«i±Vr a ( V r a g J:t>*V r a 
d) feJcrJtVrb (V r b gfej:y«V r b d) ^ODM?: 
iii«?)5;?[BlG)@'ttT-*S(DT% M^WS 9 aSJ:t>'S 

9 bli'J 7 7 l/>X«ffiV r aiSitJfVr b(C-e*l^tl 
-gti-Sie)tcf!l^^4x-&. U:7rU'>x«l±V 
r ai3J;tJfVr bS:it(li^3 ai3it>*3 b {Cjt:g?WT-3& 
<^:«'SI6 afcj;yf6 b$:ilUT#^-r-5(7)«, U-fe^v 

NM-^s 1 2a)«i^M$&i3J;t^*^?Ih^^ci3v^-c, ^fl^m 



(6) 



-f-S7a, S7 h tVyrUyxmmV r a, V r b (C 

Mm-t^mmm'^s 1 1 a, s 1 1 b t<Dmmiz^^x 

ffl^^-^S 9 afeJ:t>'S 9 btC^iJ^^ffclr^i;^ 

[0 0 2 9] ±M(Dti5v. ^mmm(Dm.mmmii. u 

hfg-^S 1 2$:^l-t-5i:, itifil^ 9 a j3 J:t>'9 b 0) 
t)f9 b$:^i«b|g^LT^V>feU -7 7 l/>xmjEV r afe 

fC, MM#S 9 aSJ:t>*S 9 bCO^i'J 5:ia*HCiE^ffl 
[0 0 3 0] 

P^^^ 5: ^-f b -t ^ h 7 > X — b^;<)"l6i!c L T 3 
{Cfg^-t ^ <Z) T% ±iB h 5 > X — 9-;i/^'fb^® u -fe y 



10 la 
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— 9- S3 J: t>' i (D^lilggcD ^ W 5: 

[|21Bc^ffi*^S5i^] 

[01] :*:|§^?{Ccl:-2>-|IJ6^J®>'"a<vi7|g-efeS„ 

[02] ^Mi&mK^&m.mmm<D-fav^m-e^^, 

[03] ^IS^StCffltNfeM^fB-f-l^^^l 0(7)t&f^M 



2 a, 

3 a, 

4 a, 
5 

6 a, 

7 a, 
9 a, 



1 b 

2 b 

3 b 

4 b 



1 
2 



0 
1 
2 2 
2 3a 
2 4a 



Ti-U^-y'i/^DVmm^ (A/D) 

6 b 

7 b mm 

9 b ^«^ias& 

,23b ^fgA*^^^ 

, 24b U7rU>X«E^^- 



[01] 




S2& 
23b 




lb 2b 



S2b 
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STfag 
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